Abstract: Concepts and methods for stakeholder analysis in forestry need further development and refinement in the context of the cluster concept and there is a lack of suitable information concerning the communication and cooperation patterns between stakeholders of the different industry branches and along the chain of production and value-adding.
INTRODUCTION

Background
The forest sector consists of a wide range of industry branches, ranging from forestry over wood processing industries (e.g. sawmilling and wood-based panel industry), wood manufacturing industries (e.g. furniture and wood construction industry) and other wood-based industries (e.g. pulp and paper industry) to non-timber forest products and services (e.g. forest-based tourism) [1, 2] . Forest and woodbased industries can show spatial agglomerations. However, from a policy and socioeconomic perspective, mostly administrative units are applied for describing the forest sector at different spatial scales (international, national, subnational/regional, local). The forest sector is also characterized by a complex policy arena with a large number of different stakeholder groups representing the different industry branches and the different spatial scales [3] . In order to describe the complex forest sector with its different industries branches, which share the common ressource wood and which are connected by chains of production and value-adding, in a more holistic and integrative way, applying the cluster concept to forestry has become popular in Europe and abroad [4] [5] [6] .
Industrial clusters are generally defined as spatial agglomerations of companies of related industry branches and chains of production and value-adding. Within a cluster, industry branches and their individual companies as well as related institutions (e.g. Governmental and research organizations) are linked to each other by close relationship to a certain use of resources or form of production, by spatial clustering and by high connectivity in terms of business and support activities. The overall goal of the cluster concept is to generally support these industry branches and their companies by optimizing production and value-adding processes within and between different branches (e.g. improving productivity, innovation and marketing through increased communication and cooperation). In addition to increasing the competitiveness of the industrial sector through measures of cluster management and political cluster support programs, the concept also aims at supporting the cluster area in its overall socioeconomic development [7] [8] [9] [10] [11] [12] . Besides various thematic variations of the cluster concept, it is generally seen as suitable to increase innovation in the business environment of cluster area [13, 14] . Because of the popularity of the cluster concept in economic policy, there is a certain risk that the application of the concept is driven more by political development goals rather than by actual industry agglomerations ("wishful thinking" cluster initiatives) [15, 16] . Other forms of industry self-organization, usually not all applied in the forest sector though, include industrial districts, corporate and stakeholder networks, innovation centers or milieus and regional development [8, [17] [18] [19] .
With regard to the forest sector, the scientific background for cluster organization is still limited. For Europe, a basic definition of the forest and wood-processing industries cluster was developed by the European Commission. This definition included the following industry branches: wood processing and manufacturing, pulp and paper processing and manufacturing, wood-based packaging, and printing and publishing. Furthermore, it identified a strong interdependent linkage between the wood-processing industry and forestry. It focussed on the socio-economic and political importance of the forest sector and aimed at ensuring it's long-term competitiveness on global markets [20] .
For Europe, several studies were carried out in order to analyze clusters of forest and wood-based industries at different spatial levels (e.g. the entire EU or countries) [4, 5, [21] [22] [23] [24] . Examples of application of the cluster concept at the national or sub-national level are found in Finland, Sweden and Austria [24] [25] [26] . In Germany, the cluster concept has been applied at various levels, ranging from the national [27] [28] [29] [30] and State [31] [32] [33] [34] [35] [36] [37] [38] [39] to the regional [40, 41] and local level [42] .
Further examples for the application of the cluster concept in forest and wood-based industries outside Europe can be found within the United States of America [43, 44] , Canada [45] , South America [46] , Russia [47] and Ukraine [48] .
Examples for methodological developments and discussions concerning the cluster concept in forestry can be found in the area of spatial and statistical analysis [49] [50] [51] , management [29, 52] and marketing [53] .
When applying the cluster concept to the forest sector, the policy arena and the composition of stakeholders are more complex. Consequently, also stakeholder analysis is more complex in comparsion to analyzing individual industries. Concepts and methods for stakeholder analysis in forestry need further development and refinement in the context of the cluster concept and there is a lack of suitable information concerning the communication and cooperation patterns between stakeholders of the different industry branches and along the chain of production and value-adding [54] .
Research Project
Based on the existing scientific knowledge and case study experiences in the field of industrial clusters in the forest sector as well as addressing the need for further research and field testing, the objectives of this research project were to develop a framework for analyzing stakeholders of forest and wood-based industry clusters, and to test this framework as a case study at the State of North Rhine-Westphalia (NRW) in Germany. The overall research question of the study presented was: Can a modular analysis framework effectively support data collection for stakeholder analysis of forest and wood-based industry clusters?
The research project was carried out from 2006 to 2007 with field data collection taking place in 2006. The project was based on several studies related to the forest and woodbased industry cluster of NRW, which took place between 2001 and 2006 or which are still ongoing [37, 39] .
The forest sector of NRW was selected as a case study because it represents a large industry of Germany that holds international significance (e.g. in terms of forest resources, industry production and export capacity, technology and innovation) and in addition, extensive data is available for this industry (e.g. in form of an extensive database of stakeholders of the forest and wood-based industry cluster). Case study results from the forest sector of NRW were seen as relevant for comparability in the European context and for nations with major forest industry sectors abroad.
METHODOLOGY
Study Area
NRW is one of the 16 federal states of Germany and it is located in the western central part of Germany, bordering the Netherlands and Belgium. It covers an area of 34.1 ths. km 2 and with about 18 million citizens NRW is one of the largest population concentration within Germany and Europe. Accounting for 21.7% of the German Gross Domestic Product (541.1 billion Euro in 2008) [55] , NRW is also a region of major economic importance within Germany and Europe.
NRW is characterized by a long tradition of sustainable forestry and it shows a high concentration of wood-based industries. With forest coverage of 26% (915,800 ha) and a total merchantable timber volume (under bark) of 194.4 million m 3 , abundant wood resources are available on a longterm basis. 52% of the forest consists of deciduous stand types and corresponding tree species, the remaining 48% are composed of coniferous stand types and tree species. The forest ownership is characterized by a large share of private owners (65%), in addition to 19% municipal, 13% state and 3% federal ownership. The privately owned forest area is distributed over a large number of owners (> 150,000), managing mostly small parcels of forest land [56, 57] . The forest and wood-based industry cluster of NRW consists of about 200,000 employees and a turnover of approximately 40 billion Euro, making this forest and wood industry cluster the strongest within Germany and one of the most significant ones within Europe [37, 39, 49, 57] .
Just as in Germany in general, the forest and forest-based industry of NRW is organized and represented in a heterogeneous way. Most industries are represented in the form of industry associations, some also in the form of cooperatives (e.g. forestry). Some industry branches of the sector (e.g. sawmill industry) are represented at the state level, some (e.g. forestry, wood craft) are also organized at the regional level and some industry branches (e.g. wood panel industry, pulp and paper industry) are represented only at the federal level. In this context, NRW was also seen as a suitable case study because a larger number of federal industry associations are based in this state [57] .
Methods
The development of the framework for stakeholder analysis of forest and wood-based industry clusters was based on scientific concepts and methods of stakeholder analysis as well as the analysis and assessment of stakeholder and corporate networks [58] [59] [60] . Within the development of the framework, the focus was on methods and case study experiences from stakeholder and network analysis in the field of forestry [3, 61, 62] . Another priority within stakeholder analysis was institutional characteristics and communicative and cooperative behaviour of organizations [58, 59] .
The overall context for the framework for stakeholder analysis in forestry was the concept of forest and woodbased industry clusters. Various scientific definitions [5, 6, 20, 52] and case studies [4, 5, 28, 30, 37, 39] of forest and wood-based industry clusters within Europe and abroad were considered in the design of the framework for stakeholder analysis, most relevant in the context of defining relevant industry branches and stakeholder groups.
Based on recent definitions of forest and wood-based industry clusters [5, 6, 20, 52] and based on corresponding case studies relevant for the study area of NRW [37, 39, 57] , these industry branches were selected for the framework of stakeholder analysis: Wood related ancillary industry (e.g. machinery for forestry and for wood and pulp and paper processing and manufacturing)
Non-timber forest products and services (e.g. forestbased tourism, forest education)
Other forest-or wood-related institutions (e.g. relevant Governmental bodies, research and educational institutions)
The testing of the framework for stakeholder analysis of forest and wood-based industry clusters as a case study at the State of NRW, Germany, was based on a questionnaire survey among industry stakeholders being identified as relevant. Stakeholders were defined as organizations or interest groups representing and supporting a relevant industry branch of the cluster [3, 61] . The most relevant types of stakeholders considered within the study were industry associations, small company associations or cooperatives and public institutions. Among typical goals and activities of stakeholders selected were: coordination of member activities, informational and technical support, marketing and sales, qualification of members, public relations and lobbying. Individual companies were not considered as stakeholders although some organizations or cooperatives were also involved in business activities to some extent (e.g. State forest service agencies, small private forest owner associations).
The survey took place in the form of a written questionnaire, which was organized in six sections (additional to an over page with a description of the study and organizational information) [63, 64] : Within the questionnaire, questions were grouped in sections. Within each section, mostly closed questions with four answer categories and one additional neutral answer category were used. As an example, options for answering a question like "Please describe your communication with the wood-processing industry (e.g. sawmill industry, wood-based panel industry)" were: "very important", "important", "not very important", "not important" and "not applying". In addition, each section included an open-ended questions allowing for not specified input into the survey [63, 64] .
For the identification and selection of relevant stakeholders for consideration within the survey, an extensive database of organizations and companies of the forest and wood-based industry cluster of NRW was available. This database was created, extended and updated in the context of several previous research projects on the forest and wood-based industry cluster of NRW [7, 39, 40-42, 57, 65] . In consequence, the database allowed for a complete review of all relevant organizations and for the selection of suitable stakeholders. In total, 632 organizations were selected. The organizations identified and contacted within the survey are shown in Table 1 .
For the main industry branches of the forest and woodbased industry cluster (forestry, wood processing industry, wood manufacturing industry, pulp and paper industry, wood trade and transportation industry, forest education -as part of non-timber forest products), the coverage of stakeholders is seen as complete at all scales (local, regional, state, national). Forestry dominates the dataset in terms of numbers of stakeholders due to a large number of small private forest owner associations. For some other industry branches (wood craftsmanship, wood energy use, wood-related ancillary industry, forest tourism and forest conservation and other parts of non-timber forest products), coverage at the subState level (regional, local) is lacking. These characteristics of the dataset and the impact on the results of the stakeholder analysis are addressed in the discussion chapter.
The questionnaires were sent out by mail and addressed prepaid return envelopes were included. After four weeks a follow-up by phone took place in order to increase overall return and coverage of all industry branches. In total, 227 organizations replied to the survey, leading to an overall response rate of 35.9%. The response rate for each industry branch is presented in Table 1 . In comparison to usual response rates of social science surveys [63, 64] , the total response rate of 35.9% is high. With the exception of the wood-related ancillary industry (no response), the response rates of all industry branches is also high, ranging from 19% (other forest and wood-related organizations) to 66% (forestry). Data processing and analysis took place applying standard database and statistics software.
RESULTS
Framework for Stakeholder Analysis of Forest and wood-Based Industry Clusters
The framework of stakeholder analysis of forest and wood-based industry clusters is shown in Fig. (1) .
The framework consists of three major modules, each with three categories. The modules are organized in a logical sequence with feedback loops. Therefore, within the framework, stakeholder analysis is understood as a process, with singular and linear or repeated and dynamic application.
The first module "Stakeholder identification" covers the identification and selection of relevant stakeholders within the industry sector. Within the category "Industry branches", the forest and wood-based industry cluster is defined in the context of a given study area and relevant industry branches are selected. The analysis can focus on main industry branches like forestry and wood processing and manufacturing or it can also include related branches like non-timber forest products and services. In the category "Spatial scale", the geographic framework and stratification is defined for the stakeholder analysis. The analysis can focus on stakeholders of the main scale of the study area or it can also include organizations within the study area, representing smaller or larger scales. Various data sources can be utilized, including scientific studies and Governmental and industry databases. The second module "Stakeholder analysis and assessment" includes the development of stakeholder profiles and the identification of stakeholder communication and cooperation patterns. The category "Stakeholder general institutional profile" deals with general characteristics like the type of the organization (e.g. industry association, public organization), its goals, resources available to the organization (e.g. staff, funding) and main activities carried out. Within the category "Stakeholder communication patterns", communicational behavior of the organization within the industry branch and concerning other industry branches of the cluster is analyzed. This includes the analysis of relevant lines of communication as well as of the extent and of different types of communication (e.g. general office communication, personal meetings, special events). The category "Stakeholder cooperation patterns" aims at analyzing the cooperation behavior of the organization within the industry branch and concerning other industry branches of the cluster. Similar to the previous category, this includes the analysis of different cooperation patterns, intensity and forms (e.g. overall business cooperation, cooperation on a project basis, marketing, public relations work, lobbying, improvement of qualification of staff resources, research and development).
The third module "Stakeholder networking and cluster management" mostly covers aspects of improving stakeholder communication and cooperation through networking and cluster management, but it also includes improvement of the concept through continued application and refinement. Within the category "Stakeholder networking", various options are provided for improving communication and cooperation within an individual industry branch and within the entire industry cluster through different networking activities (e.g. establishment and maintenance of industry networks at appropriate spatial scales, organization of joined events like trade shows, conferences and workshops, joined regional marketing, public relations and lobbying efforts, joined training of staff, implementation of joined research and development projects). The category "Cluster management and policy development" aims at supporting industry network structures and linkages and at improving framework conditions of the industry cluster, in general (e.g. knowledge base concerning industry, political support of industry). The category "Repeated application and refinement of method and improvement of database" aims at the continued validation of the concept and of the stakeholder database. Through repeated application, it also allows for the identification of long-term tends in stakeholder interaction.
Testing of the Framework for Stakeholder Analysis of Forest and Wood-Based Industry Clusters as a Case Study at the State of North Rhine-Westphalia
Stakeholder Identification
In general, the stakeholders of the forest and wood-based industry cluster of NRW are characterized by large number and by large heterogeneity. More than 630 organizations are involved in representing the forest and wood-based industry in NRW. As described in Chapter 2.2. "Methods" in detail, these organizations represent all relevant industry branches of the cluster (forestry, wood-processing industry, wood manufacturing industry, other wood-based industries, wood related ancillary industry, non-timber forest products and services, other forest-or wood-related institutions) and are related to different spatial scales within the study area (local, regional, state, national). The relevant stakeholders identified for the forest and wood-based industry cluster of NRW are mapped in Fig. (2) .
The local stakeholders, mostly small private forest owner associations, are concentrated in the main forest areas of NRW, with the largest concentration in the region of Southern Westphalia (Südwestfalen). State and federal organizations are mostly concentrated in cities with governmental bodies: the City of Düsseldorf, the State capital, the cities of regional State districts and in the City of Bonn, the former German capital.
Stakeholder Analysis and Assessment
Stakeholder General Institutional Profiles
Concerning the general institutional characteristics of the stakeholders, the resources available to the organizations vary highly. With regard to staff resources, 33% of the organizations show no full time staff, 13% have more than 20 full time staff. 65% of the organizations have no or less then six part-time employees. 45% of the organizations have between one and ten voluntary staff. Concerning organizations with member structures, 52% have up to 300 individual members, only 7% have 301 to 1,000 members. With regard to financial resources, 33% of the stakeholders have an annual budget of more than 250,000 Euro, but 32% have a budget of less than 20,000 Euro. 51% of the organizations create their funding independently, through membership fees or business activities, 28% are funded by the public sector. 71% of the organizations have responsibility for the management of a forest area.
The main goals and activities of the stakeholders of the forest and wood-based industry cluster of NRW are shown in Fig. (3) .
Main goals and activities of the organizations are business activities like forest management (23%) and technical support such as advice of private woodlot owners and support of their forest management activities (19%). Lobbying and marketing and public relations activities account for 14 and 13 percent respectively. Public administration, for example carried out by offices of state and municipal forest services, accounts for 12% and professional training for 10% of goals and activities. Research and development activities play a minor role among the organizations surveyed (3%).
Concerning the spatial mandate of the stakeholders, 59% of the organizations operate at the local level, 13% at the regional, 13% at the state and 12% at the federal level.
Stakeholder Communication Patterns
The communication pattern of the stakeholders of the forest and wood-based industry cluster of NRW can be described in accordance to communication within and between the different industry branches. In general, various forms of communication were described as relevant: general office communication (described as very important by 26% and as important by 52% of the organizations surveyed), irregular personal communication (e.g. in the context of business meetings) (20% very important and 65% important) and regular personal communication (e.g. in the context of events or networking activities) (30% very important and 41% important). Although within the study, communication within and between all industry branches of the cluster was analyzed in detail, due to space limitations of this article, only main results for key industry branches are presented within this paper.
The communication pattern of forestry is shown in Fig.  (4) .
Forestry shows significant communication within the industry branch, 58% of the stakeholders survey describe internal communication as very important, 38% as important. Concerning communication of forestry with industry branches of the following chains of the chain of production and value-adding, interaction with the woodprocessing industry (26% very important, 42% important), the wood energy use (19% very important, 45% important) and wood trade and transportation (13% very important, 45% important) is assessed as most relevant. 16% see communication with the non-timber forest products and services sector as very important, 38% as important. Interaction with the forest-or wood-related public sector (27% very important, 43% important) and with forest-or wood-related associations (22% very important, 43% important) is also seen as of importance. Communication with other industry branches is described as less or not important.
For the wood-processing industry communication is described as very strong within the industry branch, with its supplier forestry and with the forest-or wood-related public sector and corresponding associations (all these categories described as very important with 100%). Concerning communication of the wood-processing industry with industry branches of the following chains of the chain of production and value-adding, interaction with the wood manufacturing industry, the wood energy use and wood trade and transportation are also assessed as highly relevant (all these categories described as very important or important with 50% each). Interaction with forest-or wood-related education and R&D is seen as important (100%). 50% of the organizations interviewed, also see communication of the wood-processing industry with wood craftsmanship and with the pulp and paper industry as very important. Interaction with other industries is seen as less or not important.
The communication pattern of the wood manufacturing industry is displayed in Fig. (5) .
The wood manufacturing industry shows strong communication within the industry branch, 57% of the stakeholders survey describe internal communication as very important, 21% as important. Interaction with the wood related ancillary industry (43% very important, 29% important) and with forest-or wood-related associations (29% very important, 64% important) is also assessed as highly relevant. 21% of the organizations interviewed describe the communication of the wood manufacturing industry with the forest-or wood-related education and R&D sector as very important, 50% as important. Other industry branches described as relevant in terms of communication are the wood related financial sector (36% very important), wood craftsmanship (14% very important, 57% important), the wood-processing industry (7% very important, 64% important) and the forest-or wood-related public sector (86% important). Communication with other industry branches is described as less or not important.
Stakeholder Cooperation Patterns
Although within the study, cooperation between the different industry branches of the NRW forest cluster was analyzed in detail, due to space limitations of this article, only main results for the entire industry cluster are presented within this paper. In general, cooperation between different industry branches is high where also significant communication takes place. Types and relevance of cooperation between the different industry branches are shown in Fig. (6) .
In general, more versatile types of cooperation are of higher relevance than specific types of cooperation. 22% of the organizations surveyed describe cooperation in the context of overall business activities as very important, 46% as important. Cooperation within specific business-related projects (15% very important, 44% important) and in the context of marketing and public relations work (17% very important, 35% important) are also described as highly relevant. Cooperation in professional training of staff resources is described as less relevant (31% important), followed by research and development (24% important). 
Stakeholder goals and activities
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Stakeholder Networking and Cluster Management
Although within the study, recommendations for improved communication and cooperation by the different industry branches of the forest and wood-based industry cluster of NRW were analyzed in detail, due to space limitations of this article, only main results for the entire industry cluster are presented. The main recommendations made by the stakeholders are summarized in Fig. (7) .
The most important recommendation is the establishment or further development of platforms or networks of regional cooperation (29% very important, 44% important), followed by increasing public relations works (20% very important, 50% important). 19% of the organizations interviewed also see the establishment or further development of platforms or networks of State-wide cooperation as very important, 43% as important. Increased and coordinated marketing beyond the regional level (nation-wide and international marketing) is seen as relevant (12% very important, 37% important). Also increased and joined professional training for staff resources is described as relevant (10% very important, 51% important). 41% see the increased organization of informational events for the industry as important. Increased cooperation in research and development is considered to be of lower priority (33% important).
The specific question concerning the relevance of Statewide cluster management shows a clear result. 75% of all stakeholders interviewed see the establishment of a central and coordinated cluster management for the forest and wood-based industry cluster of NRW as highly relevant (21% very important, 54% important). The biggest supporters of such a State-wide cluster management are the pulp and paper industry, forestry, wood craftsmanship, wood trade and transportation as well as the wood-processing industry. 
Framework for Stakeholder Analysis of Forest and Wood-Based Industry Clusters
Although concepts and methods of stakeholder analysis are well established in the scientific field of forest policy [3, 61] and in policy science in general [17] [18] [19] , the adaption and application of these concepts and methods to the area of forest and wood-based industry clusters is still new and suitable case study experiences are still limited. While scientific methods of stakeholder analysis and corresponding management tools often focus on the comparative analysis and assessment of individual stakeholders (e.g. identification of most relevant stakeholders for the success of business development or of a project), this paper looks at stakeholders more from an overall industry sector and policy perspective.
The framework for stakeholder analysis of forest and wood-based industry clusters presented in this paper allows for a holistic view on the wide range of industry branches of the forest-and wood-related industry sector [40, 54] . The modular structure of the analysis framework facilitates a flexible and dynamic research approach concerning forest and wood-based industry clusters with different structures and at various spatial scales. For example, based on research objectives, data availability and study resources, a cluster stakeholder analysis can focus on key industry branches like forestry, wood-processing, wood manufacturing and pulp and paper industry or it can include the full scale of relevant industry branches. The stakeholder analysis can focus on a specific study area, often defined by administrative boundaries or Governmental jurisdiction, or it can be carried out in a more open way identifying relevant industry and stakeholder concentrations and interactions at various spatial scales. In this context it is important to differentiate between stakeholder analysis based more on normative definitions of relevant industry branches on the one hand and on results of numerical and spatial cluster analysis on the other hand. The framework also allows for different approaches concerning data sources and data collection, based on data availability concerning relevant stakeholders. Often incomplete or poor quality data on relevant stakeholders will be the limiting factor for implementing the concept in a meaningful way.
The analysis of general institutional profiles and of stakeholder communication and cooperation patterns can take place at different levels of detail. The extent of the survey and the nature of the questions highly depend on the interview methods applied.
The framework of stakeholder analysis also produces output-oriented results in the form of recommendations for improving communication and cooperation within the industry cluster. Main approaches for improving communication and cooperation behaviour among the stakeholders are networking as well as cluster management and cluster policy development.
Because of common data limitations concerning relevant stakeholders in a given study area, the framework is designed for repeated application and continuous refinement of methods and findings.
If applied in a consistent and transparent way, the framework of stakeholder analysis presented in this paper can contribute to more holistic, standardized, replicable and comparable descriptions of forest and wood-based industry clusters in Europe and abroad. In this way, the study contributes to the further development and refinement of stakeholder-oriented concepts and analysis methods in the field of forest policy and socioeconomics.
Testing of the Framework for Stakeholder Analysis of Forest and Wood-Based Industry Clusters as a Case Study at the State of North Rhine-Westphalia
Concerning the testing of the framework for stakeholder analysis, the case study area of NRW proofed highly suitable because of the significant concentration forest and woodbased industries and because of the comprehensive database 0  10  20  30  40  50  60  70  80  90  100 Research and development
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Overall business activities
Type of cooperation Percent very important important less important not important not applicable no reply available on relevant stakeholders. Within the study, the full range of relevant industry branches was included and with 632 organizations a high number of relevant stakeholders was identified for all industry branches and at all spatial scales. The response rate was very high in total (35.9%) and for the different data strata (ranging from 19 to 66%) leading to overall significant results. Concerning findings for the entire data sample, the data includes a major bias towards the industry branch forestry and towards the local and regional level (172 out of the total of 227 organizations which responded to the survey belong to this category). Therefore, these findings strongly represent a forestry perspective within the industry sector. Of course, this does not effect findings for individual industry branches. For some industry branches, only a few stakeholders participated in the study (e.g. pulp and paper industry with n = 1, wood-processing industry with n = 2). In these cases, findings are still relevant and meaningful because these stakeholders are main industry associations representing the entire industry branch very effectively. In general, the data showed some heterogeneity due to the wide range of industry branches included and the different spatial scales covered. Due to space limitations of this article, major differences (e.g. pulp and paper industry vs non-timber forest products and services) were not presented within this paper.
The results of the study show a large heterogeneity of the stakeholders of the forest and wood-based industry cluster of NRW. With more than 600 organizations, a large number of organizations is involved in representing the industry sector. The different industry branches represented range from forestry, wood-processing and manufacturing, pulp and paper, wood products trade, wood energy use, and nontimber products and services (e.g. forest ecology and conservation, forest tourism and education). The institutional characteristics (including their resources and their consequent capacity for networking and supporting cluster development) vary highly. For example, about 30% of the organizations show annual budgets of less than 20.000 EUR, another 30% of more than 250.000 EUR. The goals and main activities of the organizations include management (in the case of local forest administration), technical support of forest owners and companies, lobbying, marketing and public relations, administration, and education and training.
The results indicate that overall stakeholder communication and cooperation mostly takes place between directly linked industry branches along the chain of production and value-adding. Industries being characterized and connected by a supplier-customer relationship (e.g. between forestry and the sawmill industry) show well established communication and cooperation patterns. Communication and cooperation takes place in many different forms, including typical business instruments but also personal contact at a regular basis. Communication and cooperation between organizations of other, more distant industry branches (e.g. between forestry and furniture manufacturing) is rather limited. In general, these patterns are not well established between the various industry branches of the forest sector.
Within the survey, the stakeholders provided recommendations for the improvement of communication and cooperation mechanisms. These recommendations included the extension or the establishment of regional and State-wide networking beyond the traditional structures and processes, extending coordinated public relations work for the entire forest sector, and the establishment of State-wide cluster management.
Overall, the case study demonstrated the suitability and the capacity of the framework for stakeholder analysis of forest and wood-based industry clusters. Given suitable databases on forest sector stakeholders, the method proofed relevant for stakeholder analyses in comparable forest clusters in Europe and abroad.
CONCLUSIONS
Forests and the forest-and wood-based industry sector are very important from an ecological, economic and social perspective, especially when they form an industry cluster in a certain region or country. Considering increasing challenges for the forest sector worldwide, a cluster perspective can be very helpful for showing the complex structure and the various interactions between the different industry branches and along the chain of production and value-adding. Applying the cluster concept to forestry can also be highly relevant for increasing the competitiveness of the industry and for supporting the sustainable development of the industry. Due to the complexity and heterogeneity of forest industry clusters, a large number and a wide range of different types of relevant stakeholders need to be considered in the policy arena. The analysis of cluster stakeholders and of their communication and cooperation patterns becomes a critical factor for successful cluster management and cluster policy development. Whereas the framework for stakeholder analysis of forest and wood-based industry clusters presented in this paper contributes to an improved understanding of forest clusters, further development and refinement as well as case study testing of concepts and methods is needed. However, the approach and case study presented in this paper shows that analyzing stakeholders in the forest industry sector in the context of the cluster concept can provide an improved understanding of stakeholder structures and interaction and that it can support improving communication and cooperation between stakeholders. Improved communication and cooperation between the different industry branches and along the chain of production and value-adding is the foundation for increasing the competitiveness and for supporting the sustainable development of the forest-and wood-based industry.
